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BnansHue COOTHOLLEHUM A30THOINroO U KAJIMKMHOIO NUTAHUS
Ha HakonneHue 137Cs mMHoroneTHMMu 6060BO-31IAKOBbLIMM
TpaBamu Ha TOPpPSHO-MUHEPASIbBHOW NOUYBE

H. H. Lbibynbko, kaHOuGam c.- X. HayK
WHecmumym rioygosedeHust u azpoxumuu

A. B. Uawko, mnadwuli Hay4HbIl compyOHUK
WHecmumym paduornoauu

([Jara nocryrieHus ctaTbi B penakuuio 16.06.2017 r.)

Yemanoeaeno, umo na mopghsno-munepanvHol novge MuHu-
manvhoe naxonnenue 37Cs mnoeonemuumu 606060-31aK06bIMU
mpasamu omme4aemcsi npu A30MHO-KAAULHOM COOMHOUECHUU
1:0,4—0,6. Ilpu coomunowenuu 1:0,2—0,3 nabarodaemcs degpuyum
asoma u yeeauvenue KOHUeHmMpayuu paouoHykauoa é cexe uz-3a
CHUMICeHUs: ypodcatinocmu. Buecenue noeviuiennvix 003 azommoix
VO0OpeHuil Ha HU3KOM (DOHe KAAULHO20 NUMAHUS PACUUPSIE CO-
omnouterue N:K, umo conposoxcoaemcs obpazoeanuem KaiuiiHo2o
Oepuyuma u ocaabaenuem ouckpumunayuu 3’Cs no omnowenuro
K Kaauw npu noCMynienuu 6 pacmenus. Yeeiuuenue HaKonnenus
PaduoHyKauda 6 pacmeHusx Habardaemcs NpU COOMHOWEHUU
evtute 1:0,8.

BeeneHune

leHeTnueckne OCOBGEHHOCTM MOYB OKa3biBalOT Cylle-
CTBEHHOE BIMSIHME Ha MPOoLEeCChl COpOUMM paganoHYKNMAO0B U
MHTEHCMBHOCTb Nepexoaa ux B pacTeHusi. B 3aBucumocTtn ot
CBOWCTB NOYB cofepxaHne obMeHHon PopMbl paguoHyKn-
noB Bapbupyet ot 9 70 40 % ana 37Cs v o1 64 0o 93 % — ans
90Sr [1]. Ha TeppuTOpuK paamvoakTUBHOIO 3arpsasHeHUs B CO-
CTaBe CelbCKOX03SINCTBEHHbIX 3€MENb 3HAYUTENbHBIN yaernb-
HbI BEC 3aHMMaIOT OpraHoreHHble noysbl. Mnowaam Topds-
HbIX NOYB C Pa3HOW MOLLHOCTbLIO Topdha 1 AerpagnpoBaHHbIX
TOphsIHO-MUHEepanbHbIX NoyB B fomenbckon, Morunesckon u
Bpectckon obnactax cocrtaenstoT okono 500 Twic. ra [2, 3].
Takve no4yBbl OTNMYAKOTCS OT MUHeparnbHbIX Gonee BbICO-
KMM MOCTYMMEeHNEM PaAVOHYKIUAOB B PACTEHNS U SBMSIOTCA
KPUTUYHBIMW OS5t NOMYYEHUS HOPMAaTUBHO YMCTOWM CENbCKO-
XO35IMCTBEHHOW NpoayKumn. Beicokne napameTpbl Murpaumm
paaVoOHYKNMOOB B pacTeHUs1 Ha 3TUX MoYBax OOYCOBMEHbI
OCODOEHHOCTSIMU UX MOPCONOrMYECKOro U reHeTU4EeCcKoro
CTPOEHUs, BOAHO-PUINYECKIMU U arpOXMMNYECKUMIN CBON-
cTBamu. M3-3a NOBbILLEHHOW afACOPOLIMOHHON CMOCOBHOCTHU
OpraHM4yeckoro BeLLecTBa M €MKOCTW KaTWOHHOro oOMeHa,
HWM3KOro OTpULaTENbHOrO NOBEPXHOCTHOTO 3apsia 3TUX MoYB
3HaYMTENbHOE KONMMYECTBO BELLECTB, B TOM Yucrne U paguo-
HYKNMAO0B, YAEPXMBAETCS B AOCTYMNHbLIX ANsi pacTeHUn dop-
mMax. Begylwium mexaHM3amMoM B3avMOAENCTBUS paguOHYKM-
[OB C MOYBOWN ABNSETCA MOHHBLIN OOMEH, a OCHOBHYIO pOsb
nrparT yrnbBO- U TYMUHOBbBIE KUCIOTbI, HAXOASLLNECH B NO-
YBEHHOM pacTtBope [4, 5].

OCHOBHbIM arpoOXMMUYeCKMM MPUEMOM, CHIKAIOLLMM MO-
cTynnenve 137Cs B CenbCKOXO3ANCTBEHHbIE KYNLTYpbI, ABMS-
eTCsl BHECEHUME KanunHbIX yaobpeHuin. Ha novsax pasHoro
reHesuca nog BNusiHUEeM kanusi noctynnexHune '3Cs B pacte-
HUSA MOXET yMeHbLuaTbes oT 2 o 20 pas [6]. MNonoxuTenbHas
ponb €ro B CHUXXEHWUM NOCTYNINEeHNs1 paAuoHYKNNAOB B Cellb-
CKOXO3SIMICTBEHHYHO MPOAYKUUIO BO3pacTaeT Ha doHe onTu-
MarbHbIX MapaMeTpoOB MUHEPArbHOTO MUTaHNS pacTeHui [7].

CHwxeHne nepexoga paavOHYKNMOOB B pacTeHUs mpu
BHECEHWWN KanuiHbIX YOOOpPEHUI 3aBMCUT OT UCXOAHOM obe-
CMEYEeHHOCTU NoYBbl NOABWXHBIM Kanuewm [8]. YcTaHOBMNEHoO,
41O ypoBeHb cogepxaHusa K,O B noyse, NpeBbilLEHNE KOTO-
poro He cHWxaeT HakonseHve '37Cs B moneBbIX KynbTypax,
cocTtaensaeTt 240-260 mr/kr no4yBbl. BHeceHne BbICOKMX O3
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It is established that on the peat-mineral soil the minimum
accumulation of 37Cs with perennial leguminous grasses is noted
at a nitrogen-potassium ratio of 1:0.4—0.6. At a ratio of 1:0.2—0.3,
nitrogen deficiency and an increase in radionuclide concentration in
hay are observed due to a decrease in yield. The introduction of high
rates of nitrogen fertilizers on a low background of potassium nutrition
broadens the N:K ratio, which is accompanied by the formation of a
potassium deficiency and a decrease in the discrimination of 137Cs
with respect to potassium when entering plants. An increase in the
accumulation of a radionuclide in the hay is observed at a ratio
above 1:0.8.

KanunHbix yaobpeHun (180-240 kr/ra) Ha cnaboobecneyeH-
Hbix noysax (150 mr/kr noyBbl) cHwxkaet B 1,5-2,7 pasa co-
aepxatve 137Cs. Ha noysax ¢ noebiweHHbIM (250 Mr/kr noy-
Bbl) 1 BbICOKMM (350 Mr/Kr Mo4Bbl) COAEP>KaHNEM NMOABUKHOIO
Kanus BHECEHWEe MOBBILEHHbIX 03 KanunHbIX yaobpeHui
ManoaddekTnaHo [9].

A30THble yO0o6peHnsi, 0COGEHHO B MOBbLILLEHHbIX [03aX,
yBenuumusatot B 1,5-4,0 pa3a HakonneHve pagnoHyKNnaoB
B CEMbCKOXO3ANCTBEHHBIX Kynstypax [10]. MpuHaTo cuntats,
YTO OCHOBHOW MPUYMHON Bbicokoro nepexoaa 137Cs u 99Sr B
pacTeHus Npy BHECEHWMN a30THbIX YA0OPeHWn sBnseTcs noa-
KMCMEeHne MOYBEHHOrO pacTBopa M B pe3ynbrate 3Toro no-
BbILLEHME MOABWKHOCTU B MOYBE 3MIEMEHTOB NUTaHWSA, B TOM
yncne u paguoHyKNUIoB.

Yeunenve nornolerHns 137Cs npu BHECEHUM a30THbIX
yOoOpeHNIn 0GBSICHSIETCS NOBbILLEHWEM KONYECTBa NOoaBUX-
HOrO pagMoHYKNAA B NOYBE NOA BMUSIHUEM rMapaTupoBaH-
HbIX MOHOB @aMMOHMSI, UMEIOLLMX C PaaMoLEe3neM CXOAHbIN No
BEMWUYMHE WOHHBIA Paguyc U CMOCOGHBIX BLITECHATH €ro U3
MeCT copbuun B NoYBEHHbIN pacTeop [7]. OgHako H1UTpaTHas
dopma asoTa Takke ycunueaet nornotueHne 37Cs, xoTta u
B MeHbLLUEW cTeneHu (B cpegHem B 2 pasa), Yem a3oT B aM-
MoHuIHon chopme [11]. MNpegnonaraercs, Y4TO NOBbILEHHOE
HakonneHve 137Cs B pacTeHUsIx Npu BHECEHWUN a30Ta MOXET
NPOVCXOAMNTb B pe3ynbTaTe CABWUra B COOTHOLLEHUSIX 3IeMeH-
TOB B NOYBEHHOM pacTBope [12]. YcTaHOBNEHO Takke, 4YTo
[AeNcTBME a30THbIX yAOOPEeHU Ha MUrpauulo paguoHyKnu-
OOB B CUCTEME NoYBa—pacTeHWe 3aBMCUT OT COOTHOLLEHWS
asoTa 1 Kanus B nutaHum pactexun [13].

Llenb paboTbl — N3y4nTh BUSIHUE COOTHOLLIEHWIA a30THOTO
N KanumHOro NUTaHUS pacTeHWi Npu BHECEHUW pPa3HbIX 03
a30THbIX U KanuiHbIX yA0OpeHWn Ha napameTpbl NocTyne-
Hust 137Cs B ceHO MHOronetHux GOGOBO-3MaKOBLIX TpaB Ha
TOPSIHO-MUHEParnbHOW MoYBe.

O6BbeKkTbl 1 MeToAbl UccrneaoBaHUMt

WccneposaHua nposogunu B 2012-2014 rr. B Nonesom
onbITe Ha TeppuTopumn 3emnenonb3oBaHus M «Hosoe Mone-
cbey» JlyHuHeLkoro parioHa Bpectckoi obnactu. O6bekTom
uccrnefoBaHus siBnanack TopdsHO-MUHeparnbHas ModyBa.
Arpoxmmuyeckume nokasarenu naxotHoro (0—20 cm) cnos no-
YBbl criefytolive (cpegHue 3Ha4YeHust): opraHuyeckoe Belle-
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ctB0O — 53,1 %, obwuin a3oT — 1,54 %, MUHepanbHbIN a30T —
36,2 mr/kr nousbl (35,3 kr/ra), pH B KCI — 5,44, nogBuKHble
dopwmbl (B 0,2 M HCI) P,Og — 737 n K,O — 665 mr/kr no4sbl.
MnoTHoCTb 3arpsisHeHus noysbl 137Cs konebanack B npeae-
nax 155-174 kbk/m2 (B cpegHem 160 KBk/M?2).

BosgenbiBanu 6060B0-3n1akoBy0 TPaBOCMECH, BKIIHOYa-
oLy TUMOMEEBKY NyroByto (6 Kr/ra), OBCSHMLY FyroByto
(6 kr/ra), kocTpey 6e3ocThin (6 kr/ra) N NaABeHeL poraTbin
(5 kr/kr). MoceB TpaB GecnokpoBHbIA. CxemMa onbiTa NpuBe-
JeHa B Tabnuue 1.

Pa3wmelleHne [ensHoOK B OMbITeé PEeHAOMU3VPOBAHHOE.
lMoBTOpPHOCTL BapuaHTOB B OMbiTe YeTbipexkpaTHas. ObLias
nrowaab AensiHku cocTasnana 20 M2, yyeTHas nnowagb —
12 M2,

ArpoxumMmyeckune nokasatenum no4s onpesensnm no MeTo-
AViKam: opraHM4ecKkoe BeLLecTBO — Mo TIopuHY B Moauduka-
umm LIMHAO no FOCT 26212-91; pHyg — noteHunomeTpu-
yecknum metogom no FOCT 26483-85; noaBmkHble POPMbI
docdopa u kanusa — no NMOCT 26207-91; obmin a3oT — no
FOCT 26107-84; N-NH, — no TOCT 26489-85; N-NO; — no
FOCT 26488-85.

OT160p Npo6 NOYBLI, MOATOTOBKY NMOYBEHHbLIX Y pacTUTENb-
HbIX NPOG Ansa onpegeneHus cogepxanus 37Cs nposogunu
no metoamkam [14—16]. OnpegenexHne yaenbHON akTUBHOCTH
137Cs (BK/Kr) B NOYBEHHbLIX NPOGax BbIMOMHSAMN Ha Y-B—Criek-
TpomeTpe MKC-AT1315, B pactutenbHbix obpasuax — Ha

y-crnekTpomMeTpmyeckoMm komnnekce «Canberra-Packard».
OcHoBHasi OTHOCUTENbHasi MOrPELIHOCTb U3MEPEHUI Npu Jo-
BepuTenbHoM uHTepBane P=95 % He npeBbiwana 15-30 %.
AnnapatypHas oLumbKka namepeHui He npesbiwana 15 %. Ans
oueHKM nocTynneHust '37Cs 13 noysbl B pacTEHUst pacCcumTbl-
Banun koadduumeHT nepexoga (K,) — OTHOLLEHWNE yaerbHOW
aKTMBHOCTM pagnoHYKNAa B pacTeHNAX K NIIOTHOCTU 3arpsas-
HeHUsi MoYBbl Ha eauHuuy nnowaan (Br/kr : kBk/m?2). Mony-
YeHHble AaHHble obpabaTtbiBany MeTogamMm KOppEensaLUMOHHO-
perpeccroHHOro aHanmaa ¢ UCnonb30BaHNEM KOMMbIOTEPHO-
ro nporpammHoro obecneyexuns (Excel 7.0, Statistic 7.0).

Pe3y]1bTaTbl nccrneaoBaHUM U UX 06cy)|q:|.eHMe

Mmopotepmuyeckue ycnosus B 2012 n 2014 r. xapaktepu-
30Bannch kak BnaxHble ¢ ' TK cootBeTcTBEHHO 1,66 11 2,02, B
2013 r. — cnabosacywnuesle ¢ N'TK 1,16.

Hakonnenvne '37Cs wmHoronetHumMyu 6060B0-3MakoBbIMu
TpaBamMu 3aBUCENO OT METEOPOSIONMYECKMX YCIOBUIA BereTa-
LIMOHHbIX NEeproaoB, YKOCOB M YPOBHEN MPUMEHEHUS MUHE-
panbHbIX yoobpeHuii. Mpu NNOTHOCTU 3arpsi3HEHWST MOYBbI
187Cs 155-174 kbk/M? ygenbHas akTMBHOCTb pagvoHyKnuaa
B CEHe MHOrosfieTHMX TpaB korebanacb Mo rogam B KOHTPO-
ne ot 29,77 po 256,48 Bk/kr. Pasnuuusa B conepxarum 137Cs
B CEHe Mo rogam gocturanu B KoHTporie (6e3 npumeHeHus
yaobpenuit) 3,6 pasa, B BapuMaHTax ¢ MUHeparbHbIMU YOO-

Ta6nuua 1 — CxeMa NpUMeHeHUs1 MMHepanbHbIX YA06PeHUil Noa MHOroneTHUe TpaBbl

BapumaHT [o3bl yno6peHun nop 1-1 ykoc, krira a. B. [o3bl yno6peHun nop 2-1 ykoc, Krira a. B.

N P K N P K
1. KoHTponb (6e3 ynobpeHwii) - - - - _ _
2. PgoKizg = 90 120 — - -
3. PgoKigo - 90 120 - - 60
4. PyoKoso - 90 180 - - 60
5. N3pPgoK1go 30 90 120 - - 60
6. NgoPgoK1go 30 90 120 30 = 60
7. NgoPgoKig9 60 90 120 30 - 60

Ta6nuua 2 — YaenbHas akTMBHOCTb '37Cs B ceHe MHOroneTHUxX 6060B0-311akoBbIX TpaB

B 3aBUCUMOCTU OT 03 hoCchOpPHbIX U KaNnUnHbIX yA0OpeHUi

YpenbHasa akTUBHOCTb, BK/Kr
BapwmaHT rogbl cpeanee K I:g:_:_':f:;lo
2012 2013 2014
lMepenbiti ykoc

1. KoHTponb 40,50 +12,46 36,37 £10,78 29,77 +8,91 85I55 100

2. PgoKyog 23,26 +10,14 29,13 +8,57 23,11 6,93 25,17 71

3. PgoKigo 24,10 +5,87 27,87 +7,75 22,79 +6,23 24,92 70

4. PgoKauo 12,67 5,52 17,17 £5,57 17,60 +5,28 15,81 44

5. N3 PgoKygo 11,50 +4,70 15,43 +4,62 15,94 +4,77 14,29 40

6. Ngo PgoKigo 12,20 +4,37 15,53 £6,10 15,82 4,70 14,52 41

7. Ngg PgoKygo 13,42 +4,99 9,97 +5,71 13,46 +4,05 12,28 85

Bmopoli ykoc

1. KoHTponb 71,36 21,48 123,52 £37,54 256,48 76,94 150,45 100

2. PgoKy20 42,64 £+12,87 87,32 +26,19 167,29 +46,22 99,08 66

3. PgoKygo 37,63 11,57 63,39 £19,02 99,77 +29,93 66,93 44

4. PgoKoso 27,04 +8,06 59,48 +17,82 60,55 +18,21 49,02 33

5. N3y PgoKigo 18,31 5,57 56,99 +16,99 57,37 £17,22 44,22 30

6. Ngo PgoKiso 23,29 +6,95 49,26 +14,77 32,81 49,83 35,12 24

7. Ngg PgoKygo 26,06 +7,94 51,44 £15,25 34,73 £10,40 37,41 25
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OpeHuammn — 2,7-3,0 pasa, a mexagy ykocamu — 8,6 pasa. Bo
BCE rofbl UCCNefoBaHU TpaBbl BTOPOrO yKOca OTNNYanvchb
Bornee BbICOKOV yOenbHOM akTMBHOCTLI0 '37Cs no cpaBHEHMIO
C TpaBaMu nepBoro ykoca. B uenom 3a roabl uccrnenoBaHuin
copepxaHue paaMoHyknuaa B ceHe He npesbiwana 350 Bk/kr
npv gonyctumom yposHe 1300 Bk/kr onsa ckapmnuBaHust on-
HOMY MOrOMOBbLIO U NOIy4eHWS LenbHOro Moroka (Tabnuua 2).

docopHble N KanunHble yoobpeHus, BHECEHHbIe MOA
nepsbIN YKOC TpaB B fo3ax PgyK;, npu cogepxaHun B no-
yBe P,0O5 737 n K,O — 665 Mr/kr noyBbl, CHU3NNW COAepxa-
Hue 37Cs B 3aBMCKMOCTM OT roAa nonb3oBaHUs Tpae B CEHe
nepsoro ykoca oT 20 o 43 %, B ceHe BTOpoOro ykoca — oT 29
0o 40 %, a B cpegHem — Ha 30 1 34 % COOTBETCTBEHHO.

[MprmMeHeHre noa nepBbin YKOC TpaB Ao3bl kanus 180 kr/ra
Tawke 6bIno aPdEKTUBHBIM. AKTUBHOCTb pafvoHyKnuaa B
ceHe ymMeHblunnack B cpegHeM ¢ 25,17 po 15,81 Bk/kr nnm
B 1,6 pasa. NogkopMka TpaB Mog BTOPOW YKOC Kanvem B
pose 60 kr/ra Ha dhoHe PyoK,,, (BapnaHT 3) cnocobecTeosa-
na ymeHblUueHuno cogepxanus 37Cs B ceHe Mo OTHOLLEHMIO K
KOHTPOIIO B CpeaHEM B 2,2 pa3a, Mo OTHOLLEHUIO K BAapUaHTy
¢ PgoKyo0— B 1,5 pasa. Npu BHeceHun Kg, nod BTOpON yKoc
Ha doHe PyKgq (BapmaHT 4) Takke Habnoganoch CHXeHme
akTMBHOCTM '37Cs B ceHe MO CpaBHEHWIO C BapuaHTOM 3 C
66,93 0o 49,02 Br/kr.

A30THbIe yOobOpeHus, KOTOpble MPUMEHSNN Nog MHOro-
netHue 6060B0-3NakoBble TPaBbl B HAYane nx BECEHHEro OT-
pacTaHusa 1 nod BTOpow ykoc B obwmx gosax 30, 60 v 90 kr/ra
AencTeylollero Belectsa Ha oHe PgyKigp, HE MpuBenu K

ycunexuto noctynnenus 37Cs B pacteHus, a Hao6opoT, cro-
COBCTBOBANM CHYDKEHMWIO €r0 HAKOMMEeHWs. Tak, Npy BHECEHWN
N3, B Ha4ane BeCEeHHeN Beretaummn Tpas CHKEHNE YAeMnbHON
aKTMBHOCTW pagMOHyKNnuaa B CEHe NMepBOro ykoca fno OTHO-
LeHuto kK hocdopHo-KanuinHomy oHy konebanock no rogam
oT 6,87 no 12,60 bk/kr, a B cpegHem 3a 3 roga nccrnegoBaHui
coctasuno 10,40-10,63 Bk/kr nnu 41-42 %.

3a roapl UccrieqoBaHmnii MUHUMarnbHoe cogepxanue 137Cs
B ceHe nepBoro ykoca (12,28 Bbk/kr) oTMe4eHo B BapuaHTe C
BHECEHMEM B Hayane BeCeHHero otpactaHus Tpas 60 kr/ra
asoTa ygobpeHun.

A30THasi nogkopMKka TpaB Mocre NepBoro ykoca B [o3e
30 kr/ra Ha coHe paHHeBeceHHero npumMeHeHns Nay 1 Ngg
(BapuaHTbl 4 1 5) cHuauna HakonnexHue 137Cs B ceHe BTOPOro
yKOcCa o OTHOLLEHUIO K BapuaHTy PggK,gy COOTBETCTBEHHO Ha
47 n 44 %, k BapnaHTy N3oPgoKigo — Ha 21 1 15 %.

Pacuetbl koadpdmumeHToB nepexoda 37Cs n3 nousbl B
MHOroneTHue TpaBbl Mokasanu crnegytollee. 3a rogpl nccne-
[AOBaHWU B 3aBMCMMOCTM OT METEOPONONMYECKNX YCIOBUIA BE-
reTaluMoHHbIX NepuodoB pasnuunsa B nepexoge '37Cs B MHo-
rorneTHWe Tpasbl NEPBOro ykoca aocturanu 1,7 pasa, BTOPOro
ykoca — 4,3 pasa. B kOHTponbHOM BapuaHTe KoaduULUNEHT
nepexoga U3MeHsancs rno rogam Ans Tpas NepBoro ykoca He-
3HauuTensHo — 0,21-0,24 Bk/kr : kKBk/M2, Torga Kak ans BTo-
poro ykoca oH BapbupoBan ot 0,47 go 1,57 Bk/kr : kBk/m?2
(puicyHok 1).

docdopHble U KanuiHble yoobpeHus B [o3ax COOTBET-
ctBeHHo 90 1 120 kr/ra cH13unu napameTpbl nepexoaa 37Cs

IlepBelii ykoc TpaB
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PucyHok 1 — KoadbcpuumeHntbl nepexoana 3’Cs B ceHo MHOroneTHUX Tpae
B 3aBMCUMOCTM OT 103 MUHeparibHbIX yao6peHuii (Bk/kr : KBk/M?2)
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13 MOYBbI B TPaBbl MEPBOro 1 BTOPOro YKOCOB Ha 27-34 %.
Mpw BHeceHnn nof BTopor ykoc Kgo Ha doHe PgyK 5, nokasa-
Tenb nepexoaa 13’Cs u3 noysbl B pacteHuns cHuauncs ¢ 0,63
[0 0,43 Br/kr : KBk/M2. MprmeHeHVe nog nepBbii ykoc PgoKygo
1 nop, BTOpoit ykoc Kgy (BapnaHT 4) yMeHbLIMNO koadduLm-
eHT nepexoga '37Cs no oTHoLeHMto k BapuaHTy 3 (PgoKygg) B
Tpasbl nepeoro ykoca ¢ 0,16 go 0,10 Br/kr : kKBk/M2, B TpaBbl
BTOporo ykoca — ¢ 0,43 go 0,31 Bk/kr : kBk/M2.

Mpn BHeECeHUM MOMHOro MUHepanbHOro yaobpeHns
(NPK) nokasatenu nepexoga '3’Cs B CeHO COCTaBUNM B
cpeaHem Ha TpaBax nepsoro ykoca 0,09-0,10 Bk/kr : kBk/M2,
Ha TpaBax BToporo ykoca — 0,22—0,29 Bk/kr : Kbk/M2, To ecTb
6bINKW HDKE NO CPaBHEHMIO C KOHTPOMIEM 1 BapuaHTamu, rae
NPUMEHANN ToNbKo ocdOopHble U KanuiiHble yaobpeHus.
Kak BMOHO M3 MOMyYeHHbIX AAHHbLIX, Pasnuyns B 3TOM MO-
KasaTerne B 3aBUCUMOCTW OT 403 a30THbIX yA0OpeHui Obinm
HEe3HaYUTENbHbIMU.

MN3yyeHo BNuMsHWE COOTHOLUEHWS a30THOMO U KanuiHO-
ro NUTaHUs pacTeHuin Ha HakonneHue '37Cs MHoroneTHUMM
TpaBamu. CogepxaHue AOCTYNHOMO pacTeHusiM a3oTa pac-
CYMTbIBaNM Kak CyMMYy MUHepanbHOro asota (a3oT HuTpa-

TOB, OOMEHHOrO aMMOHMS) B MAXOTHOM CIloe MoYBbl U a3oTa
yaoOpeHnin. YpoBeHb KanumHOro NutaHus onpegensncs 6es
BHECEHUSA KanuiiHbIX yOoOpeHWin 1 Npu BHECEHNM UX B [03aX
ot 120 po 240 kr/ra ¢ nitepsanom B 60 kr/ra fencTBytoLLero
BewlecTBa. Npu onpeaeneHnn COOTHOLLEHMS a3oTa K Kamnuio
(N : K) 3a eamHuuy npuHumanu kanuin. [laHHoe cooTHOLLeHne
n3MeHsanock B nitepsane 1:0,1-0,8.

[MpoBeneH koppensaunMoHHO-PErpeCCUOHHbIN aHanu3 aaH-
HbIX cooTHowweHus N : K 1 HakonneHus 137Cs MHoroneTHummu
0060B0O-3M1aKOBbIMX TpaBaMu. YCTaHOBIEHbl TECHblE B3au-
MOCBSI3M COOTHOLLIEHUS a30Ta U Kanusa B NUTaAHWM pacTeHUN
C yaenbHoi akTuBHocTbio '37Cs B ceHe nepsoro (R = 0,73)
n BToporo ykocoB (R = 0,82). KoppensiLmoHHble 3aBUCUMO-
CTU Mexay aHanMaupyembiMU MokasaTensiMy OnucbiBanmchb
KBagpaTUYHbIMU YPaBHEHUAMU C NOMMHOMMUANBHON NUHUEN
TpeHaa (PUCYHOK 2).

MuHMManbHOe NOoCTynfneHne paguoHyknuaa B TpaBsbl
nepBoro ykoca Habnwpanocb npy as3oTHO-KANMMHOM COOT-
HoweHun B gnanasoHe 1 : 0,5-0,6, B TpaBbl BTOPOro ykoca —
1:0,4-0,5. MNpun 6onee y3kom cooTHoweHun (1 : 0,2-0,3) n
cnepoBatenbHO AedumumnTe aszota Habnoganock yBennyeHme
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PucyHok 2 — Bzaumocesian cootHowenus N : K ¢ aktueHocTblo 137Cs
B CEHe NepBOro u BTOPOro YKOCOB MHOIOFMETHUX TPaB
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KoHUeHTpaumn 137Cs B ceHe B peaynbrare CHUKEHUS NpoayK-
TUBHOCTM MHOTONETHUX TpaB. BHeceHve MOBbIWEHHbIX [03
a30THbIX yA0OpeHUn Ha HU3KOM (POHE KanuWHOro MUTaHWS
pacLumMpsano COOTHOLLEHME a30Ta K Karnuio, YTO COMpoBOXAa-
nocb obpasoBaHveM KanunHoro geduunta n ocrnabneHvem
anckpumuHaummn 137Cs no OTHOLIEHMIO K Karnuio npu nocTy-
NMeHWn ero M3 no4yBbl B pacTeHusi. 3aMeTHOe yBenuyeHue
HaKoMnmneHus pagvoHyknuaa B ceHe Habnoganocb npu pac-
LUMPEHUN COOTHOLLEHMS a3oTa K kanwuio Bbiwe 1 : 0,8.

CnepoBatenbHO, Kak MoKasblBalOT pesynbraTbl Mcche-
[0BaHUN, yBenuyeHvne Hakonnewus 37Cs B pacteHusx npu
BHECEHMWWN a30THbIX YyOoOpeHnin onpeaensieTcs He TOmnbKo Mo-
BbILLUEHMEM WX [03, HO TakkKe 3aBUCUT OT YPOBHSI NMpUMEHe-
HUSI KanunHbIX yooOpeHuin, To ecTb OT cOanaHcupoBaHHOCTH
a30THOrO N KanumHOTO NUTaHUS PacTEeHUN.

BosgenbiBaHne cenbCKOXO3SMCTBEHHBIX KyNbLTYp B COOT-
BETCTBMM C 3aKoHodaTenbcTBoM Pecnybnvkn benapycb pas-
peLleHO Ha 3eMSIAX C MIIOTHOCTLIO 3arpsAsHeHus nods '37Cs
o 1480 kbk/m2 (o 40 Ku/km2) n Sr — go 111 kBk/m2 (go
3,0 Kn/km2). C uenbio onTMMKU3aLMU pasMeLLEHNsT CernbCKo-
XO3SIMCTBEHHbIX KYNbTYp MO NofnsiM U paboynM yyYactkam Ha
3arpsi3HEHHbIX PaaMOHYKNMAAMW 3eMIIsIX NPOBOAUTCS OLIEH-
Ka UX pagmornornyeckon NpurogHoOCT Ha OCHOBE onpeaerne-
HWSA NpegenbHO AOMYCTUMOW NIIOTHOCTU 3arpsi3HEHNST MOYBbI
137Cs unm 908r.

Ha ocHoBaHun koadduumeHToB nepexoaa '3’Cs B ceHo
MHOFOMETHUX TPaB, NMOSYYEHHbIX HA Pa3HbIX YPOBHSX NpuMe-
HEHNS MUHeparnbHbIX yA0OpeHuii, onpeaeneHbl JoMyCTUMblE
NAOTHOCTU 3arpsidHeHns nousbl (/1) Npy Bo3genbIBaHNM NX
ONsi Nony4YeHnst KOPMOB, OTBEYaloLLMX pecnybrnukaHckum o-
NyCTUMbIM YPOBHAM (PAY) n AonycTUMbIM YPOBHSAM, NPUHS-
TbIM B paMkax TamoxeHHoro coto3a (JY TC). Pacyetbl npo-
BOOAUNWCH MO hopmyne:

p/A%

1, =———:
Al K, *37

roe /JI1; — ponyctumas nnoTHOCTb 3arpsi3HEHUsI MOYBbI pa-

AvoHyknuaom, Kun/km2; 1Y — pecny6nvkaHckuii 4onycTu-

MbIi YPOBEHb MW AONYCTUMbIV B paMKax TamOXeHHOro

CO03a YPOBEHb COAEPXKaHWUS PaguoHyKnuaa B Npoayk-

unmn, Br/kr, n; K; — KoadduUMEHT nepexoda paauoHy-

KNvaa w3 Mno4vBbl B PacTEHVMEBOAYECKYHD MPOAYKLMIO,

Br/kr : kBk/M2, 37 — koadbpuLMeHT nepecyeTa HKW/Kr B

BK/kr.

Mpu nporHo3e [OMYCTUMOWM NIIOTHOCTM 3arpsi3HEHUsI Mo-
YBbl yuuTbiBanacb OMpeferieHHasi cTerneHb KOHCepBaTMB-
HOCTWU (MPOYHOCTU MPOrHo3a), npegycmatpuBaroLas nusme-
HEHNs1 KO3(hbPULMEHTOB Mnepexoda pPaguoHyKNMAOB B pac-
TEHVWEBOAYECKYIO MPOAYKLUMIO, CBA3aHHbIE C OCOOEHHOCTSMM
r’MOpOTEPMUYECKUX YCMOBMIA  BEreTaLMoHHbIX MeproaoB,
KonebaHusi koTopbix oueHunBatoTcst B 30 %. B Hawmx oueH-
Kax gonyctuMasi NnoTHOCTb 3arpsisHeHust noys '37Cs, rge

BO3MOXHO NMPOU3BOACTBO NPOAYKLIMN U3yHaeMOW KynbTypbl B
npegenax POY vnn Y TC, npyHumanack Ha ypoBHe 70 % ot
pacyeTHON BEMUYMHBI.

B cootBeTcTBMM C pecnybrnukaHCKMMK OOnyCTUMbIMA
YPOBHSIMW AN NMOMYyYeHUss HOPMATUBHO YMCTOrO LIENbHOro
mMornoka (< 100 bk/n) n msaca (< 500 Bk/n) gonyctumel ypo-
BeHb '37Cs B ceHe cocrtaensier 1300 Bk/kr, ona nonydeHus
HOPMAaTMBHO YMCTOrO MOMOKa-Cbipbs MpU nepepaboTke Ha
macno — 1850 bk/kr [17]. TexHunyeckum pernameHtom (TP
TC 021/2011) «O 6Ge3onacHOCTM MULLEBON MPOAYKLUMUY B
pamkax TaMOXXeHHOro cor3a YCTaHOBIEH boree «KeCcTKMn»
no cpasHeHuto ¢ POY-99 Hopmatus Ha comepxaHue '37Cs
B Msice, koTopblin coctaensieT 200 Bk/kr [18]. Moatomy npe-
[OenbHO JOMNYCTUMOE COAEepXKaHue paguoHyKknuaa B ceHe Ans
3aKMYUTENBHOM CTaguM OTKOPMKA >KUBOTHLIX MPUMEPHO B
2,5 pasa Hwxe 1 He JOMKHO npeBbiwatb 520 Br/kr.

YCTaHOBMEHO, YTO Ha TOPPAHO-MUHEPATTbHOM MOYBE C CO-
AepXXaHneM noaBuXKHbIX dopM dhocdopa U Kanust CooTBET-
CTBEHHO 737 1 665 Mr/Kr noYBbl U NPUMEHEHUN MUHEPanbHbIX
ynobpeHuii MHoroneTHne 6060B0-3MakoBble TpaBbl MOXHO
BO3aenbiBaTh 6e3 orpaHWYeHnii No MIOTHOCTY 3arpsi3HEHUS]
137Cs (no 40 Ku/km2) anst npom3BoACTBa CeHa npu UCMosb30-
BaHWM €ro Ha KOpPM A5si Nosny4YeHns LienibHOro Morioka, Moro-
Ka-Cblpbsi NpK NepepaboTKke Ha Macro U Msica, OTBEYaKLLMX
pecnybnunkaHckMmM HopMaTUBHBIM TPEBOBaHNAM NO codepka-
HUIO pagnoHyknuaa (tTabnuua 3).

MonyyeHne ceHa BTOPOro ykoca Tpas Mpu CKapMivMBaHnn
€ro XWBOTHbIM AN NosyyYeHuss msica ¢ cogepxaHunem '37Cs
00 200 Bk/kr Ha dhoHe npuMeHeHUst PoCdOPHBIX N KaNUNHbIX
ynobpennin B gosax PgK, gy 1 PgoKs4o OrpaHnyeHo nnotHo-
CTbl0O PaMOaKTUBHOIO 3arpsi3HEHWs1 MOYBbI COOTBETCTBEH-
HO 25,0 n 35,0 Ku/km?, a npu gosax PgoK;s, — NNOTHOCTHIO
sarpsisHeHust 17,0 Ku/km2. [pu BHECEHUM MOMHOMO MUHE-
panbHoro ynobpexus nog 6060B0-3nakoBble TpaBbl B [03aX
Ngo-90P90K180 HOPMaTUBHO YMCTOE CEHO BTOPOrO yKOCa BO3-
MOXHO nony4yaTtb 6e3 orpaHM4YeHu No NIOTHOCTY 3arpsi3He-
HWS NOYBbI.

BbiBoabl

1. B 3aBMCMMOCTHM OT YCMNOBUI BEreTauMoHHbIX MEPUOAOB
pasnuuns B cogepxaHum '37Cs B ceHe no rogam A4OCTUraKoT B
KoHTpone 3,6 pasa, B BapuaHTax ¢ MyHeparnbHbiMU yaobpe-
Huamm — 2,7-3,0 pasa, mexagy ykocamu — 8,6 pasa. TpaBsbl
BTOPOrO yKOCa OTnM4YaroTcs bonee BbICOKOW yAENbHOW akTUB-
HocTbto 137Cs Mo cpaBHeHMIO C TpaBaMu NepBoro yKoca.

2. MNpwn BO34ENbIBAHMM MHOTONETHUX 6060BO-3NaKOBbIX
TpaB Ha TOpPMSHO-MWHEPArbHOW MOYBE C COAEPXaHUEM
P,0g5 737 mr/kr n K,O 665 Mr/kr makcumarnbHOe CHUDKEHWe
comepxaHust 137Cs B ceHe nepBoro ykoca B 2,2 pasa U ceHe
BTOpOro ykoca B 3,0 pa3a obecneunsaeT npumeHeHmne PgoKo,
(K450 Noa nepBbIn ykoc 1 Kg, nogd BTOpor ykoc). A30THble yao-
6peHnsa B obwmx gosax ot 30 go 90 kr/ra Ha dhoHe PyKig

Ta6nuua 3 — [lonycTMMbIe NAOTHOCTYU 3arpsis3HeHus1 137Cs TopdpsAHO-MUHepanbHO NoYBbI
npu NPou3BoACTBE CEHa MHOroNeTHMX TPpaB B 3aBUCUMOCTU OT €ro KOPMOBOFO Ha3HaYeHUs

BapuaHTt HonycTuMbie NnoTHOCTU 3arpsisHeHus 137Cs, Ku/km?
nony4eHue ceHa nepBoro ykoca nony4eHue ceHa BTOPOro ykoca

POY POY oy TP TC POY POY oy TP TC

1300 Bk/kr 1850 Bk/kr 520 Bk/kr 1300 Bx/kr 1850 Bk/kr 520 Bk/kr
1. KoHTponb 40,0 40,0 40,0 28,0 40,0 11,0
2. PooK1zo 40,0 40,0 40,0 40,0 40,0 17,0
3. PgoK1so 40,0 40,0 40,0 40,0 40,0 25,0
4. PgoKaag 40,0 40,0 40,0 40,0 40,0 35,0
5. N3g PgoKigo 40,0 40,0 40,0 40,0 40,0 37,0
6. Ngo PgoKigo 40,0 40,0 40,0 40,0 40,0 40,0
7. Noo PooKigo 40,0 40,0 40,0 40,0 40,0 40,0
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CHWKaloT cofepkaHue '37Cs B ceHe nepBoro ykoca B cpef-
Hem B 1,7-2,0 pa3a, B ceHe BTOpOro ykoca — B 1,5-1,9 pasa
Mo OTHOLLUEHMIO K (POCHOPHO-KANMNHOMY OOHY.

3. MunumanbHoe Hakonnewue '37Cs TpaBamu nepso-
ro ykoca OoTMevyaeTcs npu as30THO-KanuMMHOM COOTHOLLEHMU
1:0,5-0,6, TpaBamu BTOpOrO YKkoca — 1 : 0,4-0,5. Mpu cooT-
HoweHun 1 : 0,2-0,3 HabnogaeTcs gedmumT asoTa 1 yBenu-
YeHne KOHLUEHTPaLUnN paaMoHyKMaa B CEHE U3-3a CHUXKEHNS
NpoAyKTUBHOCTM TpaB. BHeceHne NoBbIWEHHbIX 403 a30Ta Ha
HN3KOM (POHE KanuMHOro NUTaHWS pPacLUMPSIET COOTHOLLEHMWE
N : K, npuBoas k o6pasoBaHuto kanuinHoro gedmumTa n ocna-
GrneHuio auckpuMuHauum 137Cs no OTHOLLEHMIO K Karnuio npw
NOCTYNMIEHUM €ro B pacTeHus. YBenuueHne HakonneHus pa-
ONOHYKNMAA B CeHe HabniogaeTcs npu COOTHOLLIEHUN Bbille
1:0,8.

3. Ha TopdhsiHo-M1HepanbHoM noyBe MHOroneTHue 6060-
BO-3I1aKOBbIE TPaBbl MOXHO pasmMellaTe 6€3 orpaHnyeHun no
NIoTHOCTU 3arpsisHeHuns 137Cs ans nonyyeHuss ceHa nepeo-
ro ykoca, UCronb3ys ero Ha KopM npv NPOU3BOACTBE MOroKa
1 Msica, OTBeYarLWmnx pecnybnmkaHCKUM 1 MexayHapoaHbIM
HOpMaTMBaM MO COAEPXaHWUK paavoHyknuaa. lMonyyeHve
HOPMAaTMBHO YNCTOro CEHa BTOPOro yKOCa Npu CKapMIMBaHMK
€ro KMBOTHBLIM A5 MOJyYeHnst Msca ¢ cogeparHuem '37Cs
0o 200 Bk/kr He orpaHM4YeHO MMOTHOCTBKO 3arpsi3HEHUs Mo-
YBbl Ha (POHE MPUMEHEHUSA MUHEparbHbIX yaobpeHuin B fo-
3ax Nego-90Pe0K1s0-
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